Where’s the maths in manual arts: Constructing a chair by Ewing, Bronwyn F.
Real life context 
 
Taking good measurements are essential 
when constructing a chair. The idea of length 
is used. That is, height of back, depth of 
seat, height of seat, width at shoulders, 
width at hips and height of armrest are 
measured accurately to ensure that they are 
congruent and similar. 
Angle 
 
Angle is the amount of turn and a measure 
of change in direction. As a concept it is 
used in measurement and geometry. 
Length and Perimeter 
 
Length refers to a one-dimensional concept re-
lated to the geometric notions of direction and 
line. It is a measure of the separation of two 
points along a straight line (a curve is measured 
by dividing it into small straight segments). 
When related to plane shapes, particular 





Try sketching a chair using 
Google Sketch-Up and 
think about the maths 
that is needed. 
Real life context 
There are different types of 
angles. In building and furniture 
making, the angle most often used is a 90º 
angle. When lines cross, the only time all four 
of the angles created are equal to each other 
is when each angle is a 90° angle. A 90° angle 
is called a right angle. Why might this be so? 
 
The fit of a chair must be 
considered before it is 
made. To make a 
comfortable chair, the 
back of the chair has to be 
at an angle that has a 
comfortable curve. The 
comfortable recline angle 
is in the range of 110° - 
130°. 
Growing community through education 
Learning about mathematics through building 
a chair 
Learning mathematical ideas when they are situated in contexts  that reflect 
the life experiences of students are more likely to be understood, because the 
experiences are real representations that hold a range of mathematical ideas. 
They serve as the starting point from which ideas can be abstracted and 
represented in different ways which supports the learning of mathematical 
symbols, signs and language. The ideas, when taught in ways that are 
contextualized to students’ past and present experiences, make sense and are 
more likely to be retained and used flexibly across a range of contexts. Key to 
teaching mathematics for effective learning in context includes: 
 Establishing expectations and making them explicit; 
 Teacher clarity with knowledge of contexts and how mathematical ideas are 
situated within them; 
 Knowing the language to be developed through the teaching and learning 
process; 
 Considering the cultural differences between adults and younger learners. 
 
Making a Rocking Chair 
Constructing a rocking chair requires knowledge of how to apply the necessary 
mathematical ideas to ensure a successful outcome, for example, a rocking 
chair that is a comfortable height and angle. It also needs to rock. There are a 
number of mathematical ideas needed to construct a rocking chair. As a 
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 Measurement – length, perimeter, area, angle, (ACARA Year 10A 
ACMMG271-276; ACSF NI 3.09); 
 Plans and modifications – scale drawing, interpreting the plan, ratio (ACARA 
Year 10A ACMMG271-276; ACSF NI 3.09); 
 Geometry – 2D shape, 3D shape (ACARA Year 10A ACMMG271-276; ACSF NI 
3.09); 
 Number – addition, multiplication, division (ACARA Year 10A CCMA 264-267; 
ACSF NI 3.09).  
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Scale and proportion 
 
A scale drawing is a representation or copy 
of an object that is larger or smaller than 
the actual size of the object.  
 
 
Real life context 
 
In our daily life, it is not always 
possible to draw on paper the actual size of 
real objects such as the real size of a building, 
a car or a chair. A scale drawing and model 
has the same shape as the real chair but a 
different size. 
Proportional reasoning 
and understanding of ratio 
are required when scaling 
plans.  
We call this proportional 
ratio. Proportion  is an 
equation with a ratio on 
each side. It is a statement 
that two ratios are equal 
3/4=6/8 
Are these shapes proportional? 
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Education and training certificate courses provide a suitable  context for 
learning about mathematical ideas. That context can include  factors 
such as the material setting, the teachers and students present and the 
projects that students are working on. The focus is on how teachers 
and students produce their knowledge and understandings of 
mathematics in everyday life and through the course projects. 
Abstracting the mathematical ideas from the context of the projects 
allows students to represent the ideas using symbols and language to 
create meaning. The expectation from this process is that there is 
lasting change.  
The outcomes enable students to recognise new experiences as having 
similarities to those already 
formed. For example, if 
students have learned how 
to identify and measure 
length and angles during 
the course of making a 
rocking chair, that 
knowledge and the skills 
associated with it are 
transferable to other 
contexts such as making a 
folding chair. 
